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SOME EDAPHIC RELATIONS OF SOUTHEASTERN IDAHO WILDLANDS'
Mark

E. Jensen'

Soil samples from the Al horizon and dominant subsoil horizon at 190 sites were analyzed for Ca, Mg,
and organic matter contents in conjunction with a soil resource inventory of the Caribou National Forest.
Vegetative compositioh and production data were compared to the edaphic factors to derive relationships useful to
the land manager. Organic matter was effective in distinguishing between soil orders and was positively correlated
to vegetative production. Vegetative cycling of the nutrients P and K was most pronounced in soils of the order
Mollisols, to a lesser degree in the Alfisols, and not at all in the Entisols. The K/Mg ratio of the soil showed a
negative correlation to grass production and a positive correlation with shnib production. An interpretative table is
provided to aid determinations of high versus low values for the edaphic factors studied.

Abstr-vct.—

K, P,

Intermountain Region,
commonly required
to provide the land manager information
concerning the soils management potential.
Such information is usually based solely upon
soil morphological features due to the lack of
soil nutrient data available for wildlands of

Baily (1980) has classified the vegetation of

Soil scientists of the

U.S. Forest Service, are

this region.

The primary objective of this study was to
determine modal values for some soil nutrients within the soil groups of the Caribou
National Forest, southeastern Idaho. Such infonnation is needed if future collection of soil
nutrient data on such lands is to have a basis
for comparison. A secondary objective was to
determine what relationships exist between
nutrient levels in the soil

the Caribou National Forest as belonging to

the Rocky Mountain Forest Province,
Douglas-Fir Forest section and the Inter-

mountain Sagebrush-Wheatgrass section.
The climate is a semiarid steppe regime with
a wide range in mean annual precipitation.
The lower elevations receive 330 mm of preand the higher elevations
annual precipitation. Approximately 60% of the precipitation on the
area is in the form of snow. Elevation and aspect exert a strong influence on growing season, with microclimatic variables playing a
dominant role in determining the vegetative
composition and production on sites.
cipitation per year,

receive 1524

mm

and vegetative pro-

duction and composition.

Study Area

The Caribou National Forest

is

located in

I

WYOMING

DAHO

southeastern Idaho, covering an elevational

range of 1490 to 2930 m (Fig. 1). It occurs
mainly within the Middle Rocky Mountain
physiographic province, with some inclusion
of the Basin Range physiographic province
(Fenneman 1931). The geology is complex,
ranging from Precambrian metamorphics in
the Bannock and Portneuf ranges to JurassicTriassic sedimentaries in the Bear River and
Webster ranges to Cretaceous sedimentaries
in the Caribou Range.
'Contributed by the Caribou National Forest, Pocatello, Idaho.

-Huniboldt National Forest, Elko, Nevada 89801.
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Methods
Between 1975 and 1981 a soil resource inventory was conducted on approximately
485,640 ha of the Caribou National Forest.
An order 3 soil survey was used in identifying
landtypes as the mapping units (Wertz 1972).
This is a broad level reconnaissance survey
that utilizes the factors of soil formation (Jenny 1961) to identify the soils of the mapping
unit. One hundred thirty landtypes with an
average size of 259 ha were mapped. The
modal soils of the mapping units were identified to family level utilizing the guidelines of
Soil

Taxonomy (USDA

1975).

Composition of

subgroups analyzed for nutrient content
are presented in Table 1. Sampling was designed to cover the full range of dominant
soils encountered.
Samples of the Al horizon and the dominant subsoil horizon (argillic or cambic horizon for the soil orders Mollisols and Alfisols
and the C horizon for the soil order Entisols)
were collected, air dried in the lab, and
crushed before sieving through a 2-mm
screen. Soil organic matter was determined
by the Walkley-Black method, and available
phosphorus (P) was determined by the Dilute
Acid-Flouride method (Black 1965). Soil nutrients [potassium (K), magnesium (Mg) and
calcium (Ca)] were determined in liquid solutions drawn from soil-water slurries having a
soil

ratio of 1 to 2. Slurries

were agitated

for 12

hours on a mechanical shaker. The resultant
soil paste was transferred to a Buchner filter
for extraction of a sediment-free filtrate.
to

two drops

Table

1.

of

One

sodium hexametaphosphate

Composition

Caribou National Forest.

of

the

soil

mosaic of the
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nutrients studied, followed
sols

showed the lowest

by

levels.

This

is

development of these

A Newman-Keul

soils

(USDA

The levels reported are based on
means and standard deviations for samples
taken from each soil order on the Caribou

con-

National Forest. Caution

1975).

values existed (Zar 1974).

The

three

tions significantly

is

suggested

in ap-

and site condidifferent from those of this

plying these relations to

multiple range test for

unequal sample size was performed on the
data to examine if significant differences in

mean
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are unusual.

Alfisols. Enti-

with genesis processes involved with

sistent

Wildlands
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soils

study.

soil

orders differed significantly in respect to or-

Nutrient Cycling Relations

ganic matter in the Al horizon (Table 4).This
result

ter

is

is

as expected, in that soil organic

controlled

duction and species composition on a

The degree

mat-

by long-term vegetative prosite.

These factors in turn affect soil development.
Phosphorus also showed significant differences between soil orders, but K, Mg, and Ca

and Entisols was studied. The
P and Mg were analyzed with respect to concentrations in the Al and the subsoil of selected profiles. If P and Mg were not
being cycled by vegetation, one would exnutrients

pect higher levels of both elements in the
subsoil horizon sampled. Table 6 shows that
both P and Mg are being rapidly pumped

did not.

Table 5 presents an interpretive guide for

some plant nutrient levels in the soils studied.
The values reported can be used to determine whether new Al horizon nutrient values
Table

2.

List of soil families

of nutrient cycling within Mol-

lisols, Alfisols,

from subsoil

to Al horizons in Mollisol soils.

Magnesium

is

significantly

considered uith associated vegetation types and sample

more concen-

size.

Sample
Soil

Associated vegetation types

family

Order Mollisols
Fine, mixed, Argic Pachic Cryoborolls

Fine loamy, mixed, Argic Pachic Cryoborolls
Clayey skeletal, mixed, Argic Pachic Cryoborolls

Loamy,

skeletal,

mixed, Argic Pachic Cryoborolls

Fine loamy, mixed, Cryic Pachic Paleborolls
Fine loamy, mixed, Pachic Cryoborolls
Coarse loamy, mixed, Pachic Cryoborolls

Loamy

skeletal,

mixed, Pachic Cryoborolls

Fine, mixed, Argic Cryoborolls

Fine loamy, mixed, Argic Cryoborolls
Loamy skeletal, mixed, Argic Cryoborolls

Mountain Brush, Sage-Grass
Mountain Brush, Sage-Grass
Mountain Brush, Sage-Grass
Mountain Brush, Sage-Grass
Mountain Brush, Sage-Grass, Dry Meadow
Aspen, Mountain Brush, Sage-Grass
Aspen, Mountain Brush, Sage-Grass
Aspen, Mountain Brush, Sage-Grass
Sage-Grass, Forb
Mountain Brush, Sage-Grass
Mountain Brush, Sage-Grass
Aspen,
Aspen,
Aspen,
Aspen,

4
24
3
4
8
4
4
4
12

19

Fine loamy, mixed, Typic Cryoborolls
Loamy skeletal, mixed, Typic Cryoborolls

Sage-Grass

24
3

Mountain Brush, Sage-Grass

12

Fine loamy, mixed, mesic, Typic Argixerolls

Juniper,

Mounta n Brush, Sage-Grass

10

Loamy
Loamy

Juniper, Mountai n Brush, Sage-Grass

5

mixed, mesic, Typic Argixerolls
skeletal, mixed, mesic, Typic Haploxerolls
skeletal,

Juniper,

Order

Mounta n Brush, Sage-Grass

Alfisols

Fine, mixed, Mollic Cryoboralfs

Pine, Fir,

Fine loamy, mixed, Mollic Cryoboralfs

Pine, Fir,

Loamy skeletal, mixed, Mollic Cryoboralfs
Fine loamy, mixed, Typic Cryoboralfs
Loamy skeletal, mixed, Typic Cryoboralfs

Pine, Fir,

Mountain Brush
Mountain Brush
Mountain Brush

Pine, Fir
Pine, Fir

Order Entisols
Fine lGamy,mixed, Typic Cryorthents

Loamy

Pine, Fir, Sage-Grass

Pine, Fir, Sage-Grass

mixed, Typic Cryorthents
Fine loamy, mixed, mesic, Typic Xerorthents
Loamy skeletal, mixed, mesic, Typic Xerorthents

Juniper, Sage-Grass

Sandy

Juniper, Sage-Grass

skeletal,

skeletal,

mixed, mesic, Typic Xerorthents

Juniper, Sage-Grass
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trated in the Al than in the subsoil of Alfisols,
and, although P shows a strong trend in the

mendations frequently made by forest
scientists to stockpile top soil before

is not statistionly a slight hint of
nutrient pumping in the Entisols considered
here. A Wilcoxon paired sample test was
used to determine if the nutrient contents of

tiation of site-disturbing activities.

same

direction, the difference

cally significant.

There

is

the horizons represented different populations (Zar 1974).

The data suggest (Table 6) that vegetation
on Mollisols (aspen, mountain brush, and

face.

each year from the subsoil to the surSuch data have relevance for recom-

Table

3.

Nutrient values for Al horizons by various

soil is

widely valued for its beneficial physical and
chemical properties for site reclamation
(Brady 1974). My results suggest that top soil
storage would be highly desirable for Mollisols and probably for Alfisols as well, but the
practice could hardly be justified for the En
tisols considered here.
Soil

sage-grass types) are effective in cycling nutrients

Top

soil

ini-

Taxonomy

Soil organic

Implications

matter appears to be the best

indicator of soil variability

and potential of

soil groupint^s.

Mollic

Soil

P(ppm)

group

Fine and

fine

loamy

families of Argic

Pachic
Cryoborolls

Ca(ppm)

K(ppm)

Mg(ppm)

Organic
matter (%)

Epipedon
Production'

depth"

Jensen: Idaho

April 1984
Table
Soil

4.

order

A comparison

of

mean

Wildlands

nutrient vahies of the Al horizon

by

soil

order.
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Table

6.

Horizon differences

in

phosphorus and magnesium contents by
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soil order.

Mg(ppm)

P(ppm)
Soil

order

MoUisols

Alfisols

Entisols

Al horizon
X

=

39.0

Subsoil horizon

Difference (%)

Al horizon

Subsoil horizon

Difference (%)

Jensen: Idaho

April 1984

Wildlands
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provides relationships that will be of use to
managers of wildlands in the Interniountain

Jenny, H. 1961. Derivation of state factor equations of
soil and ecosystems. Soil Sci. Soc. Amer. Proc.

Region of the United States. More research
on wildland soils of this region is needed,

RussEL, E.

since large data bases are required for devel-

USDA, Forest

opment

of interpretive

25:385-388.

W. 197.3.
Longman Pub.

Soil conditions

analysis handbook.

models of soil-plant

and plant growth.

Co., London. 810 pp.
Service. 1969. Range environmental

USDA

Forest Service, Inter-

mountain Region, Ogden, Utah.
relationships.
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